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To all whon, it may concern: 
Be it known that we, WILLIAM ZIMMER 

MAN, of Chicago, in the county of Cook and 
State of Illinois, and FRED G. ZIMMERMAN, 
of Buffalo, in the county of Erie and State of 
New York, have invented certain new and 
useful Improvements in Tree and Plant Set 
ting and Planting Machinery; and we hereby 
declare the following to be a full, clear, and 
exact description thereof, which will enable 
others skilled in the art to which our inven 
tion relates to make and use the same, refer 
ence being had to the accompanying draw 
ings, forming a part hereof, and in which 

Figure 1 represents a side elevation of our 
improved planting-machine in operation. 
Fig. 2 represents a plan view, and Fig. 3 an 
end elevation, of the same. Fig. 4 represents 
a rear view of the platforms. Fig. 5 repre 
sents a perspective view of the feeding device 
and the mechanism immediately connected 
there with. Fig. 6 is a side view of the pin 

Fig. 7 is a sec 
tional view of the planter-wheel, taken on a 
vertical plane, Fig. 9, cutting the wheel in 
front of the nipper's in the act of grasping a 
plant. Fig. 8 is a plan view of the brush, 
which is shown in end elevation in Fig. 7. 
Fig. 9 shows a front and side elevation of the 
mechanism for holding the front end of the 
plow in the hangers. Fig. 10 shows a plan, 
and Fig. 11 an elevation, of mechanism at the 
extreme upper edge of the planter-wheel for 
the purpose of releasing the plants at the 
proper time in the ground and at the lowest 
edge of the planter-wheel, and for which the 
mechanism at the lowest point of the wheel is 
shown in Figs. 12 and 13, and of which the 
former represents a plan view, as seen from 
the center of the planter-wheel, and the latter 
represents a vertical elevation of the same. 
Fig. 14 represents a side view of the rear 
hanger of the plow with the hinged brace at 
tached. Fig. 15 shows a modification of the 
feeding device constructed so as to be adapted 
to the planting of potatoes, &c. Fig. 16 is an 
outline side elevation of the planting-machine, 
showing the method of attaching the spout of 
the potato-planting device, also of the shovels 
or plows for closing the furrows. Fig. 17 is 
a sectional view of the bolt of the rear hanger 

and lug attached to the plow and a part of one. 
side of the plow and the lower part of the 
hanger. Fig. 18 is the bolt shown in Fig. 17 
in outline. 
of the feeding device shown in Figs. 1, 2, 3, 
and 5. Fig. 20 is a plan view of the mechan 
ism shown at the highest point of the wheel P 
in Fig. 3. Fig. 21 is a side view of a frag 
ment of the wheel Pat its lowest point, with 6o 
a plant held by the nippers, and said nippers 
attached to a plate, S, fitting into the open 
ings b, to which are attached the parts at a 
a', held on one end by lugs t and at the other 
by a bolt or rivet or otherwise, so as to be re- 65 
movable. 

Like letters of reference indicate like parts. 
Our invention consists in the construction 

and combination of the following-described 
mechanism, viz: a specially-constructed plow to 
to open a suitable furrow, operating in com 
bination with mechanism capable of seizing 
plants and placing them at a proper depth, 
distance apart, and position into the ground, 
then covering their roots with earth and re- 75 
leasing them from the machinery and pack 
ing the soil to their roots, all as hereinafter 
described and shown. 

In the drawings, A represents the four 
wheels of a vehicle, upon which is mounted a 8o 
platform, B, and upon said platform is mount 
ed a platform, C, hinged to the lower plat 
form at D. 
To the under side of the lower platform is 

suspended a plow, E, by means of four swing- 85 
ing hangers, F, provided with slots G. Through 
the rear hangers pass bolts H, which also pass 
through the lugs H", attached to the rear end 
of the plow, so constructed that the plow may 
be adjusted to work at any desired depth in 9o 
the ground, and at the same time swing freely 
in its hangers. 
To the plow-beam E is attached a cross 

bar, E, the ends of which play up and down 
in the slots G of the hangers F. The cross- 95 
bar E rests upon blocks or stops H", which 
can be set at any point of the slot by means of 
screw-bolt, H, so as to hold the front end of the 
plow at any desired depth in the ground, and 
at the same time leave the blocks H on the Ioc 
ends of the cross-bar E free to slide upward. 
To the plow-beam is attached a draft-chain, 

Fig. 19 represents a modification 55 
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a', and at about the same point of the plow 
beam is attached a rope or chain, I, of which 
the other end is attached to a drum, J, on shaft i. 
Above the front end of the plow-beam is a 

pulley, K, either fixed or loose upon its shaft 
i, and under the hind axle of the vehicle are 
attached, by means of the bars B", a pair f 
rollers, A, provided with specially-construct 
ed flanges, formed as shown, for the purpose 
of packing the soil both downward and side 
wise against the roots of the plants. 
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shaft, i, provided wilth drums in, to which are 

To the rear end of the platform B are at 
tached upright posts l, the upper ends of which 
are framed to a cross-bar, k, and thus form a 
truss, which rigidly unites the two sides of the 
rear parts of the platform divided by the slot 
Q, in which the planter wheel or carrier P 
plays. Upon said cross-bar k is mounted a 

attached chains n, the other ends of which are 
secured to the platform C, and by means of 
this mechanism the upper platform and its 
attached machinery may be raised, as shown 
by the dotted lines in Fig. 1, by turning a 
crank, i, placed upon the stud i' on end of 
shaft, i. 
To one of the hind wheels is attached a pull 

ley, U, upon which works a drive chain or 
belt, U", which drives the pulley T, upon the 
front end of the platform C. Upon the shaft 
of the pulley T is also a loose pulley, S, con 
structed to be engaged at will with a clutch, S', 
operated by a lever, T, and from the pulley S 
works a drive-chain, Q, upon the pulley R, 
fixed to and driving the shaft Q, to which are 
attached the planter-wheel P and a friction 
gear drive-wheel P. 
The wheel A and pulleys UTS Rare so pro 

portioned as to give to the wheel P the same link, a, through a hole, b, to a lever, a, op or nearly the same revolving speed that it 
would have if it were rolled on the ground, its 
center moving forward with the same velocity 
as that of the vehicle. This feature forms one 
of the essential elements of our invention, for 
at or near the circumference, under the axle 
of the wheel, the motion of that part of the 
wheel in relation to the ground is zero; or, in 
other words, its motion toward the rear is as 
great as that of its axle is forward, which 
amounts to the same thing as if it were rolled 
upon the ground, for that point nearest the 
ground, or, as in a rolled wheel vertically un 
der its axle, is standing still, and when it has 
so come in proximity to the ground, or has 
such motion as will be equivalent to that of a 
wheel rolled on the ground, all forward or 
backward motion ceases in relation to the 
ground for a perceptible time. It thus be 
comes obvious that when a plant is brought to 
the lowest point of the wheel P it is held over 
a fixed point in the furrow for a considerable 
period of time while the plow moves on and 
out of the way, so that the sides of the fur 

5 row may be allowed to cave in upon the root 
of the plant, and thus hold it before the nip 
pers release it. The wheel P never touches 
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the ground, but revolves freely about midway 
between the walls of the furrow and at Vari 
ous adjustable depths. 
The longitudinal adjustment of the plow is 

made by lengthening and shortening the draft 
chain r, which adjustment is entirely inde 
pendent of the vertical adjustment made in 
the hangers; and when, by a considerable short 
ening of the chain, the plow should be raised 
and make a shallower furrow, owing to the 
hangers swinging in an arc, it may be let down 
until the exact original depth of furrow is 
made. The point under the axle first begins 
slowly to rise, describing a course in the form 
of a cycloid, and thereby gives time to close 
up the furrow and release the nippers at from 
the plant before it is disturbed from its posi 
tion or desired place in the ground. The 
means of accomplishing this end may also be 
attained by an endless belt or apron, or by 
mechanism performing a reciprocating motion 
in the direction of the travel of the vehicle; 
but for obvious reasons we prefer to use a re 
volving wheel which may be provided with 
automatic nippers or claws of various con 
structions, of which we show the kind that we 
belive to be the best adapted to accomplish 
the desired end. 
In Figs. 1, 2, and 3 the nippers are desig 

nated simply by the letter a. 
The planter-wheel P is either a disk of wood 

or sheet metal or annular ring of sheet metal 
attached to the shaft Q and properly braced. 
As near to the circumference of the wheel P 
as may be are attached the nippers a, either 
directly to the wheel or upon separate plates 
fitted into holes b, and so secured as to be 
readily removed. To the face of the wheel P 
is attached a lever, a, from which passes a 
erated by a spring, a', as clearly shown in Fig. 
7. Upon the face or working side of the wheel 
and on each side of the lever a are placed 
angle-pieces a, which are faced with rubber 
or other soft material. When the nippers are 
in their normal position, the spring a throws 
out the lever at and draws the lever at against 
the face of the wheel. 
When it is desired that the nippers shall 

open at any point, stops or cams c', f, and N 
are so placed as to cause the levers a to be 
deflected against the rear side of the wheel P 
as they come in contact with the said cams, 
and thus open and hold open the lever a dur 
ing any desired part of the revolution of the 
wheel P, depending on the length of the cam. 
On the face side of the planter-wheel are 

mounted in suitable bearings the shafts X and 
Y', which are each provided with a pair of 
drums, W and W", arranged to slip on said 
shafts, and which may be securely held at any 
desired point by set-screws. Said drums are 
connected by endless belts or chains V, pro 
vided with spurs it, spaced so as to freely ad 
mit plants o between them. 
Between the shaft Y' and the planter-wheel 

is a shaft, Z", provided with two four-armed 
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mally on the shaft, and are fastened to it like 
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spiders, 11, which are adjustable longitudi- with, and the plants fed to the nippers by 

the drums W. W. The rear end of the shaft 
Z is opposite the nippers a, and is provided 
with a fixed four-tooth escapement-wheel, 3, 
working in the escapement 2, and on the same 
shaft is a wheel, Z, belted to a wheel, Y, from 
which it receives motion, in this case, in the 
ratio of 4 to 1. The arms of the spiders 1 
work between the drums W' and reach nearly 
to their shaft, and are placed far enough from 
the planter-wheel to freely pass the plants 
down upon the brush d. The brush displaced 
under the spiders 1 and attached to either the 
upper or lower platform, and so that the levers 
a' of the nippers will pass through its slot d. 
It may be set to or from the face of the planter 
wheel and is held by a set-screw, e. 
To enable a workman to place the greatest 

possible number of plants upon the carriers 
V, they should move as slowly as possible. 
The spurs at are therefore pitched as near as 
can well be done, say, about three-eighths of 
an inch for plants one-fourth of an inch in 
diameter and under, while for plants an inch 
thick the Spurs would have to be proportion 
ally farther apart, and in order to plant them 
as close as one-fourth-inch plants the carrier 
V would have to travel proportionally faster. 

Plants are set at varying distances apart, 
the nearest being about two or three inches, 
and from that to four or more feet. To attain 
this end the nippers at are placed as near as 
the closest-set plants are apart, and when this 
distance is to be increased one or more alter 
mate nippers are taken out of the wheel. When 
this is done, the speed of the carriers will have 
to be varied to correspond. This is attained 
by slipping the pinion X on its shaft to or from 
the shaft of the wheel P. The proper place 
for each speed for the pinion may be marked 
on the wheel P. The desired speed for the 
carriers V is thus obtained; but should, if the 
pinionX is not correctly set, always be slightly 
in excess, as the escapement 23 will then hold 
the carriers back until the proper time, the 
pinion meanwhile slipping between the disks 
X, which are set up against it just tight 
enough to insure motion to the carriers until 
arrested by Said escapement. The spaces on 
the carriers are always to be kept fall when 
planting. 
The distance apart of plants is regulated by 

the number or distance apart of the nippers 
on the planter-wheel when it revolves at the 
speed before described; but it may be speeded 
so as to turn slightly faster or slower on its 
axis in proportion to the speed of the planter, 
when the plants will be set closer or farther 
apart than the nippers are pitched. The feed 
motion of the carriers will in all cases have to 
be made by the pinion X, or mechanism 
effecting the same result, so that a plant will 
be ready on the brush for each nipper as it 
passes. 
The carriers may sometimes be dispensed 

hand when they are to be set far enough apart. 
Amodification of the feeding device is shown 

in Fig. 19, where drums WW, provided with 
carriers VV, are provided with spursu, which 
are pitched twice the distance apart of those 
of the carrier W, and are driven by belts in 
the direction shown by the arrows, and so that 
all have the same speed, the spurs on WWal 
ternately passing the points i'. The plants o 
will therefore drop alternately from the car 
riers WV and fill every space on the carrier V. 
By this arrangement two or more workmen can 
feed the machine. . 
The springs i", attached to a bar, f, hold 

the plants in passing and cause them to fall at 
uniform intervals. 
The object of varying the distance apart be 

tween the carriers V is to accommodate them 
to plants of different lengths, and the gage or 
guide board p at the end of the roots, and 
against which they strike, regulates the depth 
of planting the uniformly-cut roots. 
The springs i, attached to the bari, prevent 

the plants from striking against the wheel P 
as they fall on the brush d, and which might 
otherwise by its friction throw them below. 
By passing a broad belt, V, provided with 

pockets ', over the drums W. W' and under 
the spout of a hopper, h, and providing a 
spout, S', at the dropping end of said carrier, 
as shown, the machine is changed into a potato 
or seed planter, in which case, however, the 
nippers do not do the setting, but only operate 
the carriers or apron through the escapement 
23. 
In Fig. 14 the hanger F, with its brace M, is 

shown on an enlarged scale. When the plow 
is out of the ground, the brace hangs vertical 
ly, as shown on dotted outline in Fig. 1. When 
the plow is to be let into the ground, the front 
end is released from the drum J, over which 
the rope I has been wound to draw it up, that 
part of the operation being performed by first 
passing it over the pulley K, as shown at I", 
to bring the point to the surface, after which 
the rope is thrown off the pulley K and the 
rope I wound until the plow and hangers as 
sume the position shown in dotted outline in 
Fig. 1, where they are held. From this it will 
be observed that the brace M will hold up the 
rear end of the plow and cause its point to en 
ter the ground quite abruptly, so that by the 
time the plow E has gone forward the length 
of the brace M the point has opened the fur 
row to the full depth, so as to admit the rear 
of the plow, the brace meanwhile falling over 
and letting it down. Lugs H are attached to 
the inner sides of the rear end of the plow, 
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through which bolts H, having an offset or . 
shoulder, are passed, and against which the 
removable washer H' rests, and between which 
and the head of the bolt the lug H'plays free 
ly, the washer EI resisting the strain of the 
nut. 
When planting tender plants, it is desirable 
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to release them before the nippers begin to 
draw upon them after the earth holds their 
roots, as is apt to be the case when the lower 
cam, N, alone opens the nippers. To accom 
plish this a rod, 7, provided with cranksg'g', 
is passed down to the lower nipper on the rear 
side of the planter-wheel. The upper end of 
the rod passes through the camf, and has a 
spring, g, attached to it to throw the crank 
g" from the lever (c. The crankot' is connected 
by a link, (f, to the bell-crank g”. The lever 
a' in its motion strikes the bell-crank, which, 
by its motion, throws the rod (, so that the 
crank g' will strike against the lever (t", and 
thus instantly cause the plant to be released, 
the lever of being held until it passes against 
the can N, which will then hold the nippers 
open until the lever has passed it and the nip 
pers below beyond the plant. The ends of the 
cams may be cut more or less abruptly, as 
shown at c, Fig. 7, so as to cause the nippers 
to seize or release more or less quickly. 
The longitudinal adjustment of the plow is 

made by lengthening and shortening the draft 
chain ), which adjustment is entirely inde 
pendent of the vertical adjustment made in 
the hangers, and when, by considerable short 
ening of the chain, the plow should be raised 
and make a shallower furrow, owing to the 
hangers swinging in an arc, it may be let down 
until the exact original depth of furrow is 
made. 
The rollers A' have each a heavy beveled 

rim on their ends toward the planter-wheel, so 
made for the purpose of pressing the soil 
against the roots of the plants. 
The depth at which the planter-wheel P 

works from the surface in the ground is regul 
lated by raising or lowering the platform C 
and holding it at the desired elevation. 
Arack, t, in the form of a hopper may be 

set over the carriers V, so constructed as to 
hold a large number of plants, O, which may 
be fed from it to the carriers. 
The method of operating our plant-setting 

machine is substantially as follows, viz: The 
planter-wheel is first provided with the req 
uisite number of hippers necessary for the 
setting of plants at the desired distance apart, 
it having first been arranged to turn with a 
known ratio of speed in regard to the motion 
of the machine, after which the gearing PX is 
arranged to give the required speed to the 
carriers V, so as to Supply each nipper with a 
plant as it passes through the brush. The 
plow E, shovel L., and planter-wheel are next 
gaged to the points they are to work to. Then, 
when the machine is drawn forward, motion 
will be given to all the parts, and thereby 
cause the plants to be fed to the nippers of 
the planter-wheel and carried down into the 
open furrow formed by the plow, and when at 
their proper position the earth of the furrow 
will close against their roots, thus holding the 
plants. The instant this is done the nippers, 
operated either by the cam N or crank g', will 
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open and release the plant, and the roller A” 
following will compress the loose soil against 
their roots. Said rollers Amay also be used 
as a separate apparatus. The escapement 23 
is so placed that the nippers, operated by the 
cam c', will work it. 
To adapt the motion of the spiders 11 to the 

motion of the various carriers V, pulleys Y 
and Z of different sizes must be substituted, or 
a set of cone-pulleys may be used, 
In place of the friction-wheels P’and Xbevel 

gearing may be used, of which the wheel P is 
provided with gears of all the required vary. 
ing sizes, so as to give with a pinion, X, the 
required speeds to the carriers. 
The plow E is made with two plane sides 

placed as closely together as the planter-wheel 
with its mechanism will admit of, and the 
front thereof is curved and straight across, so 
as to throw the ground up and out on each 
side of the furrow, the sides of the plow hold. 
ing the walls of the furrow open until the plant 
is in its proper place, after which they cave in 
or are thrown against the plant. 
The crank i* is made to work on any of the 

shafts provided with a stud, i', as the shafts 
i: it i5. 
Clutches might conveniently be attached to 

the shaft driven by the wheel S and operated 
by the foot of the driver, so constructed as to 
raise the plow out of the ground and the plat 
form C upward and hold them in such po 
sition, and to release them in a proper manner 
most conveniently; but the simple devices here 
shown answer to illustrate these essential 
points. - - - - 

The escapement 23 may be dispensed with 
by simply using gearing which will give mo 
tion to the endless carrier to correspond accu 
rately with that of the planter-wheel. 
The cam N is the one that is placed between 

the sides of the plow, and must be so formed, 
shaped, and attached as not to hinder the mo 
tion of the neighboring parts. e” braces apart 
the sides of the plow. 

Having thus sufficiently described our in 
vention, what we claim is 

1. In combination with the adjustable plow 
E, the wheel P, provided with automatic nip 
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IIS pers (t, and carrier V, substantially as speci 
fied. - 

2. The carriers V V V, in combination 
with wheelP, nippers a, plow E, and mechan 
ism to operate said parts, substantially as specified. 

3. The carriers V V V and spring-points 
i", in combination with wheel P., nippers a, 
plow E, and mechanism to operate said parts, substantially as specified. 

4. The plow E, wheel P, provided with nip 
pers at and cams to operate said nippers, in 
combination. With the cam c, escapement 23, 
carrier V, and connecting mechanism, sub stantially as specified. 

5. The plow E, wheel P, having automatic 
nippers (t, in combination with cam c, escape 
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ment 23, carrier V, hopper q, and connecting pers a, the carriers V, spiders 11, and con 
mechanism to operate said parts, substantially 
as specified. 

6. An adjustable endless and revolving 
wheel or carrier, P, provided with automatic 
ally-operating nippers a, in combination with 
a longitudinally and vertically adjustable 
plow, said plow and carrier, being adjustable 
to each other, substantially as specified. 

7. In combination with revolving wheel or 
carrier P, having nippers a, and adjustable 
and longitudinally swinging plow, the drag 
ging-brace M, substantially as specified. 

S. A planting-machine on wheels, provided 
With platform under which is hung an adjust 
able plow and rollers, in combination with an 
adjustable platform and wheel or carrier pro 
vided with automatically-operating nippersa, 
and means for closing the furrow, substantially 
as specified. 

9. In combination with the adjustable car. 
rier V and adjustable brush d, the spiders I. 
1, Springs i, wheel P, with automatic nippers 
(t, and mechanism to operate said parts, sub 
Stantially as specified. 

10. In a planting-machine, plows to open 
and close the furrow, and an endless carrier, 
V, in combination with a revolving wheel or 
carrier, P, having automatically - operating 
nippel's (t, and connecting mechanism to oper. 
ate said carriers, substantially as specified. 

II. In a planting-machine, a plow and wheel 
or carrier provided with automatically-oper 
atting nippers a, in combination with carrier 

brush d, and springi, substantially as speci 
ied. 
12. In combination with wheel or carrier P, 

provided with automatically-operating nip 
pers a, the spiders 11, and brush d, substan 
tially as specified. 

13. The wheel P, provided with nippers a, 
in combination with the springs iand brush d, 
substantially as specified. 

14. The wheel P, provided with nippers a, 
in combination with the brush d, springs i, 
and cams c and N, substantially as specified. 

15. In combination with the wheel provided 
with the nippers (t, the cam f, shaft (f, having 
cranks g g", spring g’, and parts gg, substan 
tially as specified. 

16. In combination with the wheel provided 
with nippers a, the cams fandN, shaft g, hav 
ing cranks g(f, spring g, and partsgg?, sub 
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stantially as specified. 
17. In combination with the wheel provided 

With nippers a, the adjustable plow provided 
with lugs H", swinging slotted hangers, shoul 
dered bolt H, and washer H, substantially as 
specified. 

18. In combination with the wheel P and 
nippers a, the plow E, hanger F, and brace 
M, substantially as specified. 

19. In combination with the carriers W and 
planting mechanism.P, the carriers VV, sub 
stantially as specified. - 

20. In combination with wheel P and nip 

necting mechanism to operate said parts, sub 
stantially as specified. 

21. In combination with the plow E and 
wheel P, provided with automatic nippers (, 
the pulleys U, T, S, S', and R, to operate 
said wheel, and connecting mechanism to op 
erate said parts, substantially as specified. 

22. In combination with the plow E and 
wheel provided with nippers a, the wheel P, 
adjustable pinion X, and carrier V, substan 
tially as specified. 

23. The plow E, in combination with wheel 
P, provided with nippers a, cams to operate 
Said nippers, wheel A, pulleys and belts, and 
connecting mechanism to operate said wheel 
P, substantially as specified. 
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24. The wheel P, provided with nippers a, 
in combination with cams to operate said nip 
pers, carriers V, spiders 11, pulleys Y ZP, 
and escapement 23, substantially as specified. 

25. The adjustable gearing PX, carrier V, 
spiders 1 1, wheel P, with automatic nip 
pers a, in combination with plows EL, ad 
justable longitudinally and vertically, and con 
necting mechanism to operate said parts, 
substantially as specified. 

26. The platform B, with wheels A, plows, 
and rollers, in combination with the adjustable 
platform provided with revolving mechanism 
having automatically - operating nippers a, 
said revolving mechanism being revolved by 
wheels A, provided with pulleys and belts 
and intermediate mechanism, substantially as 
specified. 

27. A planting - machine provided with a 
fixed frame or platform, under which is hung 
a plow adjustable longitudinally and verti 
cally, and upon which is hinged an adjustable 
platform carrying a planter-wheel provided 
with mechanism to receive the plants from a 
feeding device and carry and place them into 
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the furrow at gaged depths and there hold, 
plant, and release them from the mechanism, 
substantially as specified. 

2S. A plant-setting machine having revolv 
ing wheel or carrier provided with nippers a, 
operated by cams which receive their motion 
from one of the carrying-wheels A, and the 
forward motion of the machine, whereby a 
plant may be held over a fixed point, planted, 
and released from the machine by mechanism 
substantially as specified. 

29. A plant-setting machine provided with 
revolving carrier having automatically-op 
erating nippers a, in combination with car 
rier V and adjustable connecting mechanism, 
substantially as specified. 

30. In combination with a plow and wheel 
P, provided with nippers a, the guide or gage 
p, substantially as specified. 

WILLIAM ZIMMERMAN. 
FRED G. ZIMIMERMAN. 

Witnesses: - 

C. W. BOOTH, 
CHARLES D. ZIMMERMAN. 
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